Meléndez, Guevara-Cruz, and Serralde-Zúñiga (2015) found that 99% of 12-month-olds consumed juice drinks 3-4 times a week and 22% of infants 6-12 months of age consumed soft drinks. In a crosssectional survey in rural South Africa, 42% of infants 6-12 months of age reportedly consumed savory snacks everyday (Faber & Benadé, 2007) . Forty-four percent of children 6-23 months of age in Cambodia, 45% in Nepal, and 68% in the Philippines had consumed a sugary food in the last 24 hours (Huffman, Piwoz, Vosti, & Dewey, 2014) .
High consumption of commercially produced snack food and beverage products may be a cause for concern. Although snacks can provide beneficial energy and nutrients, many snack food products are energy-dense, nutrient-poor, and high in salt or sugar, making them inappropriate for infant and young child feeding (Moodie et al., 2013) . In LMIC contexts where local diets may already face challenges in providing nutrient intakes required for infants and young children (Santika, Fahmida, & Ferguson, 2009; SMILING Project, 2013) , high consumption of commercial snack food and beverage products could replace consumption of other more nutritious foods. Secondary analysis of Demographic and Health Survey data for 13 African and 5 Asian low-income or middle-income countries found that in almost all countries, sugary snacks were more likely to be consumed by children 6-23 months of age than either fortified foods formulated for young children or some micronutrient-rich foods, such as eggs and orange-fleshed fruits (Huffman, Piwoz, Vosti, & Dewey, 2014) . For countries like Cambodia, Nepal, Senegal, and Tanzania, where rates of stunting among children below 5 years remain high and many children 6-23 months do not achieve a minimally acceptable diet in terms of National Bureau of Statistics, NBS [Tanzania] and ICF Macro, 2011), efforts to ensure an adequate nutritious diet during the complementary feeding period are vital. This study sought to assess consumption patterns among children 6-23 months of age, with a particular focus on use of commercially produced foods and beverages-including snack products-by mothers during the complementary feeding period.
| MATERIALS AND METHODS

| Study design and sampling procedure
A cross-sectional survey was conducted in health facilities among mothers of children below 2 years of age living in the four study sites:
Phnom Penh, Cambodia; Kathmandu Valley, Nepal; Dakar, Senegal;
and Dar es Salaam, Tanzania. Data were gathered from a period of December 2013 to November 2015. Mothers living outside of the four selected cities, but utilizing child health services in the study sites, were excluded from participation in the survey. For ethical reasons, mothers with children too ill to be interviewed were also excluded.
A sample size was calculated to detect an estimated prevalence of 10% of children below 2 years of age consuming commercially produced food on the preceding day. Using a standard of error of 0.0255 and assuming a design effect of 2 to account for the multistage cluster-sampling design, a sample size of 280 mothers was determined. Lists of all public health facilities offering child health services in each study site were obtained from the Ministry of Health of the respective countries. In Nepal, the Ministry of Health was also able to provide a comprehensive list of all private health facilities in Kathmandu Valley, which allowed for the inclusion of private health facilities in this study site. If available, utilization rates (total number of child health visits) for health facilities were also obtained from the Ministries of Health. If utilization rates were not directly available, health facilities were contacted individually to obtain utilization rates.
These rates were then averaged to provide a monthly rate for each facility. Health facilities were then sampled by allocating clusters using probability proportional to size based on utilization rates. Details on participant recruitment, exclusion or refusal rates and health facility sampling, and participant flow are detailed elsewhere (Feeley et al., 2016; Vitta et al., 2016; Pries, Huffman, Adhikary, et al., 2016; Pries, Huffman, Mengkheang, et al., 2016 
| Tool design and data collection
The questionnaire gathered data regarding mothers' and children's socioeconomic and demographic characteristics. Data on current
Key messages
• The majority of children 6-23 months of age in this study were consuming commercially produced snack food and sugar-sweetened beverage products.
• Given limited achievement of a minimum acceptable diet among these children and higher consumption of snack foods than other micro-nutrient rich foods, the role of such products in diets during this critical period of growth and development is a concern.
• Exposure to promotions for commercially produced snack foods was commonly reported by mothers in all 4 study sites; the influence of such marketing on infant and young child feeding needs consideration and further investigation.
feeding practices and dietary intake of the youngest child in the previous day were also collected. Data collected on the child's dietary intake were gathered in accordance with the WHO guidelines on infant and young child feeding practices; a precoded list of foods was read to mothers, who then reported if their child had or had not consumed these in the previous day (World Health Organization, WHO, 2008) .
This list included several categories of commercially produced snack food and beverages products, described below. A child's consumption of a commercially produced snack food product or sweetened beverage was defined as a mother's reported feeding of a product to her youngest child in the day prior to interview.
Because the objective of this study was to assess consumption of commercially produced snack food products, snack foods were defined based on food type and not portion size or time of consumption. The types of foods included in this definition were consistent across the four study sites and determined to be relevant for each context based on discussions with local project staff. The categories of snack food products included in the questionnaire were biscuits or cookies, chips or crisps, cakes or doughnuts, and chocolates or candies. Local examples of each of these categories were discussed with enumerators during training to ensure clarity during data collection. SSB were defined to include the following categories of products: soda or fizzy drinks, juice drinks, and chocolate-based or malt-based beverages. Two measures were used for snack food and SSB consumption: (a) consumption of these products on the day prior to interview and (b) consumption frequency of these products in the week prior to interview. Measure- Interviews were conducted in local languages using a Samsung Galaxy tablet. Submitted questionnaires were reviewed weekly to ensure data quality.
| Statistical analyses
Data were cleaned and analyzed using SPSS version 21 (SPSS Inc.) and Stata 14. A household wealth index relative to the study sample was created from several socioeconomic status variables using principal component analysis and following similar procedures as Vyas and Kumaranayake (2006) . Socioeconomic variables included in the wealth index were those relevant to study site contexts and included household source of drinking water, ratio of sleeping rooms to household members, presence of electricity in the home, ownership of home, and ownership of durables including mobile phone, television, refrigerator, bicycle, motorbike, or car. Households were further categorized into terciles based on this wealth index.
Proportions and mean ± standard deviation were used to describe the sample. Bivariate analyses using two-sided Pearson's chi-square tests were conducted to assess associations between variables shown to influence snack food consumption in prior studies (Anderson, Cornwall, Jack, & Gibson, 2008; Bentley et al., 2015; Gatica, Barros, Madruga, Matijasevich, & Santos, 2012; Kranz & Siega-Riz, 2002; Verma & Punia, 2013) . Binary variables were created for categorical variables, including wealth status and educational status, for bivariate analysis; for example, the low-wealth tercile was compared to middle-wealth and high-wealth terciles combined, and high-wealth tercile was compared to low-wealth and middle-wealth terciles combined.
Multivariate logistic regressions were then conducted to assess which variables were associated with children's current consumption of commercially produced snack food products; generalized estimating equations were also used in these regression models to account for cluster sampling at the health facility level. 
| Consumption patterns during the complementary feeding period
Mothers were asked to report the foods and liquids consumed by their youngest child on the day prior to interview; results are shown in Penh children, and soft drinks were consumed by 9.6% and 11.6% of children 12-23 months of age in Dakar and Phnom Penh, respectively. Consumption of these beverage products increased with age across all sites.
Across all study sites, the most commonly consumed foods were cereal based. Consumption of commercially produced snack foodsincluding cakes or doughnuts, candies or chocolates, chips or crisps, and cookies or biscuits-was highly prevalent. Among 12-23-montholds, snack foods were the second most commonly consumed food group in Dakar, and third most common in Kathmandu Valley and Phnom Penh. In all study sites, snack foods were more commonly consumed than some micronutrient-rich foods, including yellowfleshed or orange-fleshed fruits and vegetables, dark-green leafy vegetables, and eggs and yogurt or cheese.
The breakdown of commercial snack foods consumption in the day prior to interview by age category and snack food product type is shown in consumed biscuits or cookies, and 28.0% of children in Dakar had consumed chips or crisps everyday in the week prior to interview.
| Influential factors and use of commercially produced snack foods for infant and young child feeding
The main reasons mothers chose to feed these commercially produced snack food products to their child 6-23 months of age are shown in Results from multivariate regression models for each study site are presented in Table 5 . Child's age was found to be significantly associated with commercial snack food consumption in all study sites, with odds of consumption higher among older children. In Dakar and Kathmandu Valley, maternal educational attainment was negatively associated with commercial snack food consumption among children.
Among Dakar children, odds of commercially produced snack food consumption were lower if their mother had attended university and children in Kathmandu Valley had 3.6 times higher odds to consume these products if their mother had no formal education, though this was not found to be statistically significant (p = .094). A negative association between wealth status and snack consumption was found in Phnom Penh; children of mothers in the lowest wealth tercile had 1.5 times the odds of consuming a commercially produced snack food product as compared to children of middle-wealth or high-wealth terciles. In Dakar, children who were consuming a breastmilk substitute had lower odds of consuming a commercially produced snack food, whereas those who were consuming a commercially produced complementary food, such as infant cereal, had 5.9 times the odds of also consuming commercial snack foods. of Kathmandu Valley children having consumed such a beverage product in the previous day. Consumption of snack food products was more common than consumption of some foods rich in micronutrients, such as dark-green leafy and orange-fleshed vegetables, across all study sites.
Given that the majority of children in Nepal do not achieve a minimum acceptable diet during this complementary feeding period, with many of these cases due to limited dietary diversity, the role of snack food products in the diets of these infants and young children merits concern.
Several factors were identified as influential in feeding of snack food products to children in this study. The majority of mothers who fed snack products reported doing so either because it pleased the child or because the child cried for or demanded the product. The influence of child preference and child demand for snack food products has been noted previously in literature. Verma and Punia (2013) found that commercial food products were preferred by mothers in Haryana, India, in
Proportion of mothers observing promotions of commercially produced snack food products since birth of child 6-23 months of age PRIES ET AL. response to demands of children. In a study in Bangladesh, mothers of children 6-23 months of age reported trying to avoid feeding snack food products to their children because they believed they were not healthy but reported typically doing so despite this belief because their child liked or demanded the product (Rahman et al., 2016) ; similar findings were noted among Kathmandu Valley mothers in this study. A qualitative study among Vietnamese mothers recently immigrated to the United States found that many mothers believe junk foods to be unhealthy snack options for their children but struggled to not use these in child feeding because of the children's strong demand (Babington & Patel, 2008 ). The influence of child preference for snack foods has also been noted among Filipino mothers (Angeles-Agdeppa, Lana, & Barba, 2003) . The mechanisms by which feeding behaviors influence nutritional outcomes in children, not only in terms of the types of foods fed to children but also the feeding practices themselves, merit further exploration in LMIC settings. Feeding practices that respond to child Adjusted models included variables significant at p < .10 in bivariate analyses.
b Sample of mothers who had attended university in Dar es Salaam (n = 5) was too small for analyses.
demand or preferences can encourage excess energy intake and weight gain among infants (Anzman-Frasca, Stifter, & Birch, 2012) , with one study showing higher body mass index among infants that were "fed to soothe" (Stifter, Anzman-Frasca, Birch, & Voegtline, 2011) .
In regression analyses for this study, though associations were not consistently found across all four study sites, education and socioeconomic status was found to decrease odds of snack food consumption among children in some contexts. Maternal educational attainment was found to be negatively correlated with child snack food product consumption in Dakar and Kathmandu Valley, and a negative correlation with wealth status was noted in Phnom Penh. A negative correlation between caregiver educational attainment and snack food consumption among children has also been shown in Brazil (Gatica, Barros, Madruga, Matijasevich, & Santos, 2012) and the United States (Kranz & Siega-Riz, 2002) , and several studies in LMIC have shown trends indicating that snack food consumption may be higher among poorer and less societally privileged groups (Anderson et al., 2008; Bentley et al., 2015; Gatica, Barros, Madruga, Matijasevich, & Santos, 2012) . Because they are a less expensive option, families in lowincome settings may be more inclined to purchase energy-dense snack Penh) reflect that these products are a low-cost option for mothers included in this study. However, several studies also have shown higher snack food consumption among children of households with higher income (Huffman, Piwoz, Vosti, & Dewey, 2014; Monteiro, Levy, Claro, de Castro, & Cannon, 2011; Subramaniam & Singh, 2011) , which could be related to perceptions of status associated with use of commercial food products or greater disposable income. In order to target programs and policy related to infant and young child feeding and snacks, there is a need for further research to contribute to the understanding of what factors are associated with consumption of snack food and beverage products among infants and young children in LMIC (Huffman, Piwoz, Vosti, & Dewey, 2014) .
Finally, the influence of marketing and promotions for commercially produced snack foods should be considered. Though associations were not found between exposure to promotion for commercially produced snack foods and child consumption-potentially due to the limited sample of mothers who were not exposed to promotion (only 11 mothers in Dakar and 6 mothers in Phnom
Penh did not observe a promotion for a commercially produced snack food) and the lack of clarity over temporality of reported exposure and mother's feeding practices-the positive association of food product advertising and product consumption among children has been found in prior research. A recent systematic review and meta-analysis by Boyland et al. (2016) found that among children, exposure to food product advertising was determined to have a moderate magnitude effect on consumption. The researchers also note that exposure among studies included in the review was acute and that repeated exposure over the long term could have an even greater cumulative effect (Boyland et al., 2016) . Marketing regulations to limit the degree and type of promotions that caregivers and children are exposed to may reduce consumption of unhealthy products and prevent overnutrition during childhood and later on in life risk of nutrition-related noncommunicable diseases. Taxes or tariffs on these products may also serve as a mechanism to reduce consumption (Escobar, Veerman, Tollman, Bertram, & Hofman, 2013) . (Bhargava & Amialchuk, 2007; Bowman, 1999; Gibson, 1997; Kant, 2003; Marriott, Olsho, Hadden, & Connor, 2010; Murakami & Livingstone, 2015; Rennie & Livingstone, 2007; Webb et al., 2006) . In their systematic review, Gibson (2007) concluded that very high intakes of added sugars-particularly when consumed in the form of soft drinks, sugar, and sweetsare correlated with lower intakes of some micronutrients, namely, those found in milk and fruits (Gibson, 2007) . However, little is known about the influence of unhealthy snack foods during the complementary feeding period, when adequate nutrient intake is essential for growth and development, nor in low-income and middle-income country contexts where other risks for malnutrition are greater. Overconsumption of snack food and beverage products has been hypothesized to contribute to overweight and obesity among children, with many studies among school children observing such correlations (Elangovan, Mungara, & Joseph, 2012; Goyal et al., 2010; Ishaque, Ahmad, Zehra, & Amin, 2012; Jain, Pant, Chopra, & Tiwari, 2010; Mandal et al., 2012; Mushtaq et al., 2011; Watharkar et al., 2015) .
However, similar to correlations with undernutrition, few studies have sought to better understand this relationship among infants and young children. Globally, 40 million infants and young children are overweight or obese, with the majority of these children living in developing countries; LMIC have the fastest rate of increase of overweight among this age group (World Health Organization, WHO, 2011) . The double burden of malnutrition in LMICs also presents populations of children who may be experiencing undernourishment in terms of inadequate micronutrient intakes, but also overnutrition from excessive energy intakes.
In urban LMIC settings where snack food and beverage consumption is high, understanding the patterns by which early consumption of unhealthy foods and dietary patterns among infants and young children impact overnutrition at this age could lead to further insight on how to prevent overweight or obesity in adulthood.
Several limitations are noted in this study, including the scope of data collected to build a better understanding of snack food use by these mothers. Dietary data were collected using a list of predetermined foods, and mothers were asked if their child consumed these foods in the previous day; no information was collected on the daily frequency of consumption of commercial snack products or the quantity that was consumed. Therefore, it is not possible to identify the overall contribution of these products to children's diets. Furthermore, no data on anthropometrics or health were gathered, and so assessment of associations between snack consumption and health or nutritional status was not possible. Additionally, while we noted associations between certain indicators of socioeconomic status and snack food consumption in some contexts, we do not have household use of these foods or market availability to better contextualize child consumption. Another limitation to this study is the use of health facility utilization rates for a sampling frame, versus a sampling frame of the general population. Sampling within the health system was used as a proxy because another objective of this study was to assess mothers' exposure to promotions for commercial food and beverages products within the health system. Although health service utilization is relatively high in these four study sites, with 92% of Dar es Salaam the calculations were based on an estimated prevalence of 10%, whereas the actual rate found was much higher in all study sites, which may weaken the power of this study. Finally, because another aim of this study was to assess breastfeeding practices, only mothers were included; feeding practices of other caregiver types are not known.
